Introduction
Methoxyflurane has been shown by a comparison with trichloroethylene (Major et al., 1966) and with nitrous oxide (Jones et al., 1969a (Jones et al., , 1969b to have certain advantages over them as an obstetric analgesic. During each of these trials an anaesthetist was present continuously as an assessor. His presence may have affected the results, though it is hoped equally for each drug being compared. It is still necessary, therefore, to show whether the differences which emerged from these trials are still present if methoxyflurane were used in general midwifery practice. In addition it is important to determine whether any advantages which methoxyflurane might have would be sufficient to make the drug especially attractive for use by midwives. Method A field trial was conducted in eight maternity units in South Wales. The plan was discussed thoroughly with the medical and nursing staff in each hospital before the trial began. The trial was carried out under the supervision of a consultant anaesthetist in each hospital. Originally it was intended to compare methoxyflurane and trichloroethylene. Shortly after starting the trial we felt it desirable to include nitrous oxide because of parallel detailed studies in this department (Jones et al., 1969a (Jones et al., , 1969b . Furthermore, we sensed that some midwives were disinclined to use trichloroethylene. The The data were entered by the midwife on a self-coding chart suitably arranged for transference to Hollerith cards. Besides recording personal details and data about complications of pregnancy, this dealt with details of the anaesthetic inhaled; other drugs given; the duration of labour and method of delivery; the condition of the baby; the midwife's opinion on the mother's condition during labour; and the mother's opinion of the pain relief. The mother was questioned by her midwife immediately after delivery and again by the ward sister two days later.
Each hospital was visited by us at about weekly intervals, not only to ensure smooth running of the trial but also to ensure that the trial was being conducted so far as possible in a uniform manner. Comments by the midwife were noted, though special care was taken not to influence these. *Consultant Anaesthetist. There are significantly fewer multiparae in the nitrous oxide group than in the methoxyflurane group (P < 0-02) or in the trichloroethylene group (P < 0-05).
The number of multiparae in the nitrous oxide group is significantly lower than in each of the other two. A detailed examination of individual hospital results shows that when this difference is taken into account it does not affect the results of the midwives' assessment of pain relief or restlessness, the mothers' opinion of pain relief, or any of the other results reported in this paper. There is no significant difference between the groups as regards mode of delivery and the dura, tion of the various stages of labour. The primiparae in the methoxyflurane group had shorter first stages than those who had the other agents.
Other Drugs (Table II ).-Over half of the patients received pethidine within four hours of the beginning of inhalation, but there is only a negligible difference between the groups. Of those mothers who had pethidine, 5-7% had had more than Opinion of Multiparae (Table IV ).-Fifty-five per cent. of the multiparous mothers considered the labour was better with methoxyflurane than their previous labours, compared with 42% who had trichloroethylene and 35% who had nitrous oxide. The difference between methoxyflurane and trichloroethylene is significant (P<001) and that between methoxyflurane and nitrous oxide highly significant (P<0001). After the delivery 30% of all the multiparae changed their mind. The differences are still present between the drugs, though they are not now significant. Midwives' Opinion (Table V) .-The midwives considered that more patients who had methoxyfIurane (14%) were excellent than were those who had nitrous oxide (7%) (P<001). The number considered excellent and good is also significantly more for methoxyflurane (53%) (P<001) and for trichloroethylene (49%) (P<002) than for nitrous oxide. 
Agent

Nausea and Vomiting
Immediately after delivery 23 % of the methoxyflurane patients, 22% of the trichloroethylene patients, and 19% of the nitrous oxide patients said they felt sick. Of these, 7-5 % of the methoxyflurane group, 6% of the trichloroethylene group, and 7-5% of the nitrous oxide group vomited. There is no significant difference between the agents for any of these figures.
Restlessness
Midwives' Opinion.-There is no significant difference between the results for the three agents (Table VI) Duration of Inhalation and Restlessness.-The incidence of restlessness is not significantly related to the duration of inhalation.
Co-operation
Midwives' Opinion: (Table VII ).-The degrees of co-operation were listed as satisfactory, drowsy, too drowsy, asleep, and unconscious. Several midwives considered that some cases did not fit any of these categories and added the word " uncooperative." There was no significant difference between the number of patients who were considered as uncooperative in the three groups. None of the patients in the trial became unconscious. The number of patients considered satisfactory in regard to co-operation in both the nitrous oxide group and the trichloroethylene group is significantly higher (81 % and 76%) than in the methoxyflurane group (69%). There is no significant difference between the trichloroethylene and nitrous oxide patients. If those patients graded as satisfactory and drowsy are combined-the patients who would normally be considered by a midwife as adequately co-operative-there is no significant difference between the agents. Significantly higher percentag e of nitrous oxide group (P < 0-001) and of trichloroethylene group (P < 0-05) were satisfactory than of the methoxyflurane group.
Midwives' Opinion about Concentration of Agents (Table  VIII ).-The majority of the midwives (79%) were satisfied with nitrous oxide, though 14% thought it could be stronger. Seventy-six per cent. were satisfied with trichloroethylene, and about equal numbers requested stronger and weaker concentrations. With methoxyflurane 69% of the midwives were satisfied and almost equal numbers (12% and 11%) requested stronger and weaker concentrations. A larger proportion (8%) could not make up their minds about methoxyflurane. These results seem to indicate that the midwives on the whole were satisfied with the concentrations of the two vapours. The difference between those who wanted the same concentration of nitrous oxide (79 %) and those who wanted the same concentration of methoxyflurane (69%) is highly significant (P<0001). The same is true in comparing trichloroethylene and methoxyflurane (P<0 05). In those patients to whom pethidine had not been given the results show no significant difference between the scores. When pethidine had been given, however, there is a significantly higher percentage of babies with a-low score in the nitrous oxide group than in either the methoxyflurane (P<0 05) or the trichloroethylene groups (P<0 01). On closer analysis the significant difference lies between the Apgar scores 7 and 10 (Fig. 3 ). Within each agent group there is a significant difference between the scores of those babies whose mothers had pethidine and those who had not (Fig. 4) .
Treatment for Apnoea.-The incidences of artificial ventilation, tracheal intubation, and mortality are shown in Table X Before the trial began 85 % were in favour of nitrous oxide and 50% in favour of trichloroethylene (47% liked both agents). Forty-nine per cent. felt there was room for improvement as regards both agents. Entonox was the most commonly used method by 90% of the midwives.
From their experience of the trial 78 % considered that methoxyflurane was an improvement on trichloroethylene and 53 % felt it was an improvement on nitrous oxide.
The smell of trichloroethylene was objectionable to 42% and the smell of methoxyflurane to 35 %.
The replies indicated that the majority of them would welcome methoxyflurane as an inhalational analgesic, being, in their opinion, especially useful late in labour, in cases where labour was proceeding rapidly, and for apprehensive patients.
Discussion
This trial was undertaken partly to confirm that in routine midwifery practice our objective method of assessing obstetric inhalational analgesia by continuous administration could predict with a small number of patients the value of an inhaled obstetric analgesic. It was also undertaken to assess, in the circumstances of busy hospital maternity departments, whether methoxyflurane justified even wider clinical usage.
The assessment of an inhaled analgesic in a field trial posed different problems from our former closely controlled experiments. We were dependent for objective evidence on the opinions of midwives, whose experience ranged widely and who often held strongly entrenched and preconceived opinions of their own, and on the subjective opinions of the patients, many of whom were primiparae and had no previous experience with which to compare their present one. The trial showed that each of the three agents is reasonably satisfactory from the point of view of both the midwife and the patient. Indeed, the broad uniformity of the results is somewhat surprising considering the larger differences which emerged between methoxyflurane and trichloroethylene, and between methoxyflurane and nitrous oxide in our other trials. The differences indicate the sensitivity of the objective method of assessment which we used.
We soon found in this trial that midwives often possess strong personal opinions about the relative merits of the agents with which they are familiar, either from practice or from hearsay. This is substantiated to some extent by the results from individual hospitals. When the results from all the hospitals are considered together there is a general similarity between the results from the three agents and only in certain details do differences become apparent.
Although in the assessment of obstetric pain relief the opinion of the sufferer must be paramount, the opinion of the midwife cannot be ignored, since the term " analgesia " in this connexion includes more than a subjective relief of pain by the patient. It includes also the retention of consciousness sufficient to permit the patient to co-operate fully with the midwife, and quiescence between contractions, since a restless patient is difficult to manage in these circumstances. If an inhalational analgesic therefore is to find a place, it must be acceptable in all these three respects both to patient and to midwife. So far as all the mothers were concerned methoxyflurane was as good as the other two. More than half as many again of the multiparae, however, thought methoxyflurane (55 %) better than the analgesia in their previous labours compared with those who had nitrous oxide (35%). The trichloroethylene results (42%) fell in between. The midwives also considered methoxyflurane better than nitrous oxide, though equal in this respect to trichloroethylene.
With regard to restlessness and co-operation the important point that emerges is that methoxyflurane seems best when used without previous administration of pethidine, though the reason for this is not clear. The patients who did not have pethidine were thought by the midwives to be less restless (significantly so) that those who did, though restlessness did not appear to be related to the duration of inhalation. The midwives' estimation of the patients' co-operation during labour was less " satisfactory " for methoxyflurane than for the others. Nevertheless, when their gradings of satisfactory and drowsy are considered together the differences between the agents disappear. Our explanation of this fact is based on our previous observation that patients given methoxyflurane tend to lie quietly with eyes closed though conscious and co-operative. We have already commented on the disinclination by many of the midwives to use trichloroethylene. Our trial did not show up any particularly outstanding disadvantages of this agent and we are at a loss to account for the midwives' strong feeling. Although we gave the midwives the option of choosing either trichloroethylene or nitrous oxide on the randomized days when methoxyflurane was not to be used, in effect they gave an equal number of patients nitrous oxide and trichloroethylene. It seems that much of the prejudice against trichloroethylene has come about not so much from widespread practical experience but from strongly biased teaching. There is one popular text which not only prohibits smoking for 24 hours after trichloroethylene because of the danger of phosgene gas, but, more importantly, links trichloroethylene with foetal anoxia in premature labour, though the evidence for this is not stated. Another widespread feeling on the part of the midwives is that the 50% oxygen in the Entonox mixture gives a degree of protection against hypoxia, which is not present when breathing what is virtually room air in the case of trichloroethylene and methoxyflurane. If this feeling is strongly held it would not be difficult to arrange for oxygen enrichment of the methoxyflurane vapour and air mixture. Our studies of maternal blood levels in these circumstances indicate that the majority of mothers, instead of suffering from suboxygenation, in fact have raised oxygen tension, probably due to hyperventilation.
Although there were no differences between the three agents so far as the baby was concerned, the trial did show up clearly the pronounced effect of pethidine in depressing the Apgar scores and in being associated with the use of artificial ventilation and sometimes intubation of the babies. The effect of pethidine in causing foetal depression is apparent in the case of all three agents. In midwife teaching the danger of combining pethidine and trichloroethylene at the same time is invariably emphasized. This emphasis should also extend to nitrous oxide and to methoxyflurane.
In each of the four detailed studies methoxyflurane has been shown to be consistently associated with less nausea and vomiting than either trichloroethylene or nitrous oxide. We feel certain that this is a true effect. In this trial there has been no difference between the agents. We believe this once again confirms the experience of many studies that detailed inquiry and observations are essential to determine the true rate of nausea and vomiting (Mushin and Wood, 1944; Burtles and Peckett, 1957; Riding, 1960) .
Conclusions
Our general conclusions are therefore as follows. Trichloroethylene does not appear to have any special advantage over the other two agents, though it does not appear to deserve the prejudice on the part of many midwives against it. Nitrous oxide is clearly a valuable obstetric analgesic, though much of its popularity with midwives undoubtedly arises from its present combination with oxygen and from the widespread feeling that this mixture not only has clear advantages in terms of oxygenation over the formerly used nitrous oxide and air but also over trichloroethylene. Methoxyflurane, in general, is at least as good as the other two with the possible exception of its smell. If pethidine is avoided, then methoxyflurane does seem to have definite advantages over nitrous oxide, and it may be that it has a special place as an alternative to the administration of pethidine when the pain-relieving powers of the Entonox mixture are insufficient later in labourn It also appears to be very effective for multiparae. This is noteworthy in view of the higher intensity of pain commonly experienced by these patients (A. Turnbull, personal communication, 1969) .
It is clear from the postal questionary, and when the midwives were given a free choice of agent, that the majority would welcome the availability of methoxyflurane in their midwifery practice. Support for this view is given by the fact that the superintendent midwives of seven out of eight of the hospitals in the trial requested the return of the methoxyflurane inhalers so that the use of methoxyfiurane could be continued.
With regard to the validity of the objective method of assessment which we developed in our other trials, this field trial has shown that it could indeed predict the value of an obstetric analgesic. Our objective method has been justified, since methoxyflurane proves to be a useful if not a valuable obstetric analgesic, and the predicted concentration for intermittent use proves to be the most effective when used in that way. As a result of this field trial and our former smaller trials we believe that methoxyflurane has advantages which would make its availability in obstetric practice welcomed. We have not seen any evidence of danger which would make its use by unsupervised midwives any less safe than trichloroethylene or nitrous oxide.
We doubt whether any further clinical trials of this nature are likely to expose any aspects which have not already been clarified. Consideration should now be given to approval of its use by unsupervised midwives, so that experience may accumulate in widespread clinical use rather than in the somewhat restricted circumstances of supervised controlled trials.
